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(54) NITRIDE SEMICONDUCTOR LASER ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the life of a laser 
element by reducing defects other than distortions and lattice 
defects in an active layer which is a waveguide region. 
SOLUTION: A nitride semiconductor laser element has an n- 
type layer 3, an active layer 4 and a p-type layer 5 on a 
substrate 1, and has a p-electrode 10 provided on the surface 
of a p-type layer 6 of the uppermost layer. In this nitride 
semiconductor laser element, a bonding pad electrode 20 which 
is electrically connected with the p-electrode 10, having an area 
greater than the p- electrode 10 is formed on the p-electrode 
10. The p-electrode 10 of the laser element is bonded on a 
surface of the pad electrode 20, which is different from a 
surface of the pad electrode 20 corresponding to an upper part 
of the waveguide region of the active layer 4. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the nitride semiconductor laser component with which it comes to prepare p electrode in 
the front face of p type layer which has n type layer, a barrier layer, and p type layer on a substrate, and 
is in the maximum upper layer to said p electrode It connects with p electrode electrically and the pad 
electrode for bondings with a larger area than p electrode is formed, p electrode of said laser 
component The nitride semiconductor laser component characterized by carrying out bonding on the 
front face of a different pad electrode from the front face of the pad electrode equivalent to the 
waveguide field upper part of a barrier layer. 

[Claim 2] Said pad electrode is a nitride semiconductor laser component according to claim 1 
characterized by being formed through the insulator layer formed in the front face of the nitride semi- 
conductor layer except the front face of p type layer which should form p electrode. 
[Claim 3] Said pad electrode is a nitride semiconductor laser component according to claim 1 or 2 
characterized by carrying out wire bonding in two or more parts. 

[Claim 4] In the nitride semiconductor laser component from which n electrode and p electrode prepare 
and change to n type layer which has n type layer, a barrier layer, and p type layer on a substrate, and 
was exposed to the same field side, and p type layer, respectively It connects with said p electrode 
electrically with p electrode, and the pad electrode for bondings with a larger area than p electrode is 
formed. The pad electrode It is formed through the insulator layer of the semi-conductor layer front 
face except the front face of n type layer in which n electrode should be formed, and the front face of p 
type layer in which p electrode should be formed mostly formed in the whole surface, p electrode of said 
laser component is a nitride semiconductor laser component characterized by carrying out bonding on 
the front face of a different pad electrode from the front face of the pad electrode equivalent to the 
waveguide field upper part of a barrier layer. 



[Translation done.] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser component which consists of a nitride semi- 
conductor (lnXAIYGa1-X-YN, 0 <=X, 0<=Y, X+Y<=1). 
[0002] 

[Description of the Prior Art] The nitride semi-conductor is known as an ingredient of the laser 
component which emits light to the field of ultraviolet - blue, and these people announced the 410nm 
laser oscillation in a room temperature in pulse current recently using this ingredient (for example, 
Jpn.J.Appl.Phys.Vol 35 (1996) pp.L74-76). The announced laser component is the so-called electrode 
stripe type of laser component. The structure of the typical laser component which becomes drawing 6 
from a nitride semi-conductor is shown. As fundamental structure, it has terrorism structure on a 
substrate 1 to the double which carried out the laminating of n mold contact layer 2, n mold cladding 
layer 3, a barrier layer 4, p mold cladding layer 5, and the p mold contact layer 6 to order. The current 
constriction layer 7 which consists of an insulator is formed in the front face of p mold contact layer 6 
in the maximum upper layer, and the p electrode 10 is formed through the current constriction layer. On 
the other hand, the n electrode 1 1 is formed in the front face of n mold contact layer 2 exposed by 
etching. 

[0003] The laser component of such structure is face up or a face down, and is mounted on a base 
material. In face up, wire bonding of each electrode is carried out, and direct bonding of the electrode is 
carried out through conductive ingredients, such as solder and a silver paste, in many cases by face 
down. 
[0004] 

[Problem(s) to be Solved by the Invention] In a laser component, wire bonding or in case direct bonding 
is carried out, many impacts join a chip. Like especially a nitride semi-conductor, in case the ingredient 
with many lattice defects carries out bonding of the electrode formed in p mold contact layer, it tends 
to be shocked by the barrier layer, and the waveguide field of a barrier layer has about ten micrometers 
- 1 micrometer and a stripe with very narrow width of face further. Then, if wire bonding is carried out 
to p type layer in the barrier layer upper part, defects other than a lattice defect may go into a barrier 
layer by the thermal shock or the impact by the stress at the time of bonding. If a defect goes into a 
barrier layer, at the time of an oscillation, a defect will die from breadth, and a component will die for a 
short time, or it will not oscillate. 

[0005] Therefore, it is made hard to go defects other than distortion and a lattice defect into a barrier 
layer, especially the barrier layer which hits a waveguide field, and the place made into the purpose of 
this invention is to raise the life of a laser component. 
[0006] 

[Means for Solving the Problem] We newly came to accomplish a header and this. invention for said 
problem being solvable by changing the bonding location of the electrode of the laser component which 
consists of a nitride semi-conductor. Namely, the 1st mode of this invention has n type layer, a barrier 
layer, and p type layer on a substrate, and sets them for the nitride semiconductor laser component 
with which it comes to prepare p electrode in the front face of p type layer in the maximum upper layer. 
It connects with p electrode electrically and the pad electrode for bondings with a larger area than p 
electrode is formed in said p electrode, p electrode of said laser component It is characterized by 
carrying out bonding on the front face of a different pad electrode from the front face of the pad. 
electrode equivalent to the waveguide field upper part of a barrier layer. 



[0007] In the 1st mode of this invention, a pad electrode is characterized by being formed through the 
insulator layer formed in the front face of the nitride semi-conductor layer except the front face of p 
type layer which should form p electrode. 

[0008] Furthermore, with the laser component of this invention, it is characterized by carrying out wire 
bonding of the pad electrode in two or more parts. That is, wire bonding of the same p electrode is 
carried out by two or more places. By this, it is Vf at the time of the oscillation of a laser component 
(forward voltage can be reduced.). 

[0009] In the nitride semiconductor laser component from which n electrode and p electrode prepare 
and change to n type layer which the 2nd mode of this invention has n type layer, a barrier layer, and p 
type layer on a substrate, and was exposed to the same field side, and p type layer, respectively It 
connects with said p electrode electrically with p electrode, and the pad electrode for bondings with a 
larger area than p electrode is formed. The pad electrode It is formed through the insulator layer of the 
semi-conductor layer front face except the front face of n type layer in which n electrode should be 
formed, and the front face of p type layer in which p electrode should be formed mostly formed in the 
whole surface, p electrode of said laser component is characterized by carrying out bonding on the front 
face of a different pad electrode from the front face of the pad electrode equivalent to the waveguide 
field upper part of a barrier layer. 
[0010] 

[Embodiment of the Invention] Drawing 1 is the type section Fig. showing the structure of the 1 laser 
component of this invention, and shows drawing at the time of cutting a component in a direction 
perpendicular to the resonance direction of a laser beam. As basic structure, it has terrorism structure 
on a substrate 1 to the double by which the laminating of n mold contact layer 1 , n mold cladding layer 
2, a barrier layer 3, p mold cladding layer 4, and the p mold contact layer 5 was carried out to order, and 
the part surrounded with the ellipse in drawing and a barrier layer 4 is equivalent to the waveguide field 
of a laser beam. This laser component forms the waveguide field in the barrier layer 4 surrounded with 
the ellipse by making upper p type layer into a ridge configuration from p mold cladding layer 4, and 
forming p electrode which has the stripe configuration of several micrometer width of face in p mold 
contact layer 6 of the maximum upper layer. Although a semiconductor material like GaN, SiC, and ZnO 
besides sapphire and an insulating substrate like a spinel is also used for a substrate 1 , this drawing 
shows the component which used the insulating substrate. 

[001 1] The alloy which the p electrode 10 prepared in contact with p mold contact layer 6 serves as p 
mold contact layer from the ingredient with which desirable ohmic contact is acquired, for example, 
contains nickel, nickel, and Au can be recommended. The stripe width of face of this p electrode 10 can 
centralize a current on the narrow field in a barrier layer, and can make 10 micrometers or less of 20 
micrometers or less of laser oscillation start by adjusting to 5 micrometers or less most preferably still 
more preferably. 

[0012] Next, it was prepared in contact with the p electrode 10, and the pad electrode 20 connected 
electrically has connected area with the p electrode 10 electrically by enlarging rather than the p 
electrode 1 0. A pad electrode does not have to carry out ohmic contact with p type layer, and it is 
desirable that they are the p electrode 10 and the ingredient which can be pasted up firmly. 
[0013] Unlike the front face of the pad electrode 20 equivalent to the waveguide field of a barrier layer 
4, i.e., the upper part of the part surrounded with the ellipse in drawing, with the laser component of this 
invention, the bonding location for connecting with the p electrode 10 electrically is shown in the front 
face of the pad electrode 20 in the location shifted from the location. That is, wire bonding of the front 
face of the pad electrode 20 which laps with the location which tied the waveguide field and the p 
electrode 1 0 in a straight line is carried out in the location shifted. Thus, if bonding is carried out to the 
pad electrode in the location which shifted from the waveguide field of a barrier layer, since distortion 
will stop easily being able to go into the waveguide field part of a barrier layer, the life of a component 
improves. In addition, a gold streak, a platinum wire, an aluminium wire, copper wire, etc. are used for a 
wire. 

[0014] In the case of a nitride semi-conductor, since an insulating substrate is used in many cases, p 
electrode and n electrode must be taken from the same side side. It is difficult to carry out and carry 
out direct bonding of the barrier layer side generating heat to the direction near a heat sink with such a 
laser component unlike a laser component like other GaAs(es) and GaAIAs. Therefore, as shown in 
drawing, wirebonding of the case of a nitride semiconductor device is carried out. Since stress is 
especially applied locally at the time of wirebonding, a barrier layer tends to receive distortion, and a life 
is short by generation of heat at the time of laser oscillation because of the stress by the distortion. 



•However, if a bonding location is shifted from the waveguide field of a barrier layer like this invention, 
since stress will not concentrate on a waveguide field, the life of a component becomes long. 
[0015] Drawing 2 is the type section Fig. showing the structure of the laser component concerning other 
examples of this invention, the sectional view at the time of cutting a component in a direction 
perpendicular to the resonance direction of laser is shown like drawing 1 , and the same sign as drawing 
1 shows the same part. Although drawing 1 shows that the insulating ingredient is used for a substrate 
1. drawing 2 shows that a semiconductor material like GaN, SiC, and ZnO is used. The laser component 
of this invention is applicable also about the nitride semiconductor laser component which used the 
conductive substrate in this way. 

[0016] The point that the laser component shown in drawing 2 differs from the laser component of 
drawing 1 is to form the pad electrode 20 through the insulator layer 30 formed in the front face of the 
nitride semi-conductor layer except the front face of p mold contact layer 6 which should form the p 
electrode 1 0. Although this insulator layer 30 has the desirable thing of the semi-conductor layer (the 
end face of n mold cladding layer 3, a barrier layer 4, and p mold cladding layer 5, front face of n mold 
contact layer 2) exposed to the front face mostly formed succeeding the whole surface as shown in 
drawing 2 , the thing only with the sufficient part which forms the pad electrode 20 cannot be 
overemphasized. Thus, a-bonding location can be made into the location more distant from the 
waveguide field while enlarging area of the pad electrode 30 by forming an insulator layer 30. Moreover, 
it can do with the structure where n electrode and p electrode were taken out, from the same side side 
with an insulating substrate by preparing a through tube in a part of insulator layer 30 formed in the 
front face of n mold contact layer 2, and preparing n electrode in the through tube. The thing of the 
structure is specifically shown jn drawing 5 . In addition, an insulator layer 30 can be formed with an 
insulating ingredient like Si02, aluminum203, Ti02, and polyimide, and is formed by the thickness which 
is usually 0.01 micrometers - about 10 micrometers. 

[001 7] It is the type section Fig. showing the structure of the laser component which drawing 3 also 
requires for other examples of this invention, and the sectional view at the time of cutting a component 
in a direction perpendicular to the resonance direction of laser is shown like drawing 1 , and the same 
sign as drawing 1 and drawing 2 shows the same part. The place where the laser component of drawing 
3 differs from the laser component shown in ****1 and drawing 2 forms the pad electrode 20 even in 
the front face of n mold contact layer 2 through an insulator layer 30, and is located in the place which 
is carrying out wire bonding on the front face of the pad electrode 20 in the upper part of the n mold 
contact layer 2. Thus, if a bonding location is shifted even in the upper part of n type layer, a barrier 
layer does not exist between a substrate and a bonding location. That is, since the barrier layer which 
receives distortion by bonding does not exist, a life becomes the longest. Thus, it is the most desirable 
mode of this invention to make it a barrier layer not exist between the bonding location of the pad 
electrode for connecting with p electrode electrically and a substrate. In addition, although drawing 3 
also shows that the semi-conductor substrate is used to the substrate, it cannot be overemphasized 
that an insulating substrate can also be used. 

[0018] Furthermore, the point that drawing 3 differs from the laser component shown in drawin g 1 and 
drawing 2 is in the place which is carrying out two or more (this drawing two places) wire bonding to the 
pad electrode 20. Generally p mold nitride semi-conductor has extraordinarily high resistivity as 
compared with n mold nitride semi-conductor. Therefore, when it considers as a laser component, since 
the calorific value of the component itself is large, it is in the inclination for the forward voltage (Vf) of a 
threshold to become high. However, if two or more wire bonding is carried out to the p same layers 
through a pad electrode as shown in this drawing, a current becomes easy to flow and Vf at the time of 
an oscillation can be reduced. 

[0019] Drawing 4 and drawin g 5 are drawings showing one example of the laser component concerning 
the 2nd mode of this invention, and are a laser component which shows the most desirable mode of this 
■invention. The p electrode 10 is made into the shape of a stripe, and the laser component of the 
electrode stripe mold which makes a resonance side the nitride semi-conductor stratification plane in a 
stripe edge as well as the laser component specifically shown in drawing 1 - drawing 3 is shown. The top 
view where drawing 4 looked at the laser component from the electrode side, and drawing 5 are the 
typical sectional views at the time of the alternate long and short dash line shown in the top view of 
drawing 4 cutting a component. In these drawings, the same sign as the sign shown in drawing 1 - 
drawing 3 shows the same part. In addition, the part thinly smeared away in drawing 4 shows the 

insulator Iayer 30. 

[0020] This laser component has n mold contact layer 2, n type layer of n mold cladding layer 3 grade, a 



• barrier layer 4, and p mold cladding layer 5 and p type layer of p mold contact layer 6 grade on a 
substrate 1 similarly, and the p electrode 10 is formed in the n electrode 11 and p mold contact layer 6 
at n mold contact layer 2 exposed to the same field side. Furthermore, the pad electrode 20 for 
bondings with a larger area than the p electrode 10 is formed in the p electrode 10, and the pad 
electrode 20 is formed through the insulator layer 30 of the semi-conductor layer front face except the 
front face of n mold contact layer 2 in which the n electrode 1 1 should be formed, and the front face of 
p mold contact layer 6 in which p electrode should be formed mostly formed in the whole surface. And 
bonding of the p electrode 10 is carried out on the front face of a different pad electrode 20 from the 
front face of the pad electrode 20 equivalent to the waveguide field upper part of a barrier layer 4. 
[0021] Thus, while preventing p and n inter-electrode short-circuit by [ of the semi-conductor layer 
excluding an electrode forming face in an insulator layer 30 ] forming in the whole surface mostly, 
surface area of the pad electrode 20 can be enlarged more, and a bonding location can be made into the 
location distant from the barrier layer. 

[0022] Moreover, as shown in drawing 4 , on both sides of a resonator, the n electrode 1 1 is formed two 
places, and wire bonding is carried out to each n electrode. These wires are connected to the same 
negative electrode. Thus, since an electron can be poured into homogeneity from both sides at a barrier 
layer by preparing n electrode in two places on both sides of a resonator, Vf in the threshold of a laser 
component can be reduced. By furthermore carrying out wire bonding also to the pad electrode 20 from 
two places on both sides of the resonator, since Vf can be reduced similarly, the life of the component 
itself can be lengthened. 
[0023] 
[Example] 

1) On the substrate which consists of sapphire (C side), it is 2. It is the buffer layer which consists of 
GaN 200A 3 n mold contact layer which consists of an Si dope n mold GaN 4 micrometers, 4) The crack 
prevention layer which consists of Si dope lnO.1GaO.9N 500A, 5) n mold optical confinement layer 3 
which consists of Si dope n mold AI0.2Ga0.8N 0.5 micrometers, 6) It is n mold lightguide layer which 
consists of an Si dope n mold GaN 0.2 micrometers 7 The well layer which consists of dope ln0.2Ga0.8N 
Non, 25A, The barrier layer which consists of non dope lnO.01GaO.95N by 50A thickness Barrier layer 8 
of the multiplex quantum well structure which carried out the two-layer [ every ] laminating by turns, 
and carried out the laminating of the well layer to the last The cap layer which consists of Mg dope p 
mold AI0.1Ga0.9N 300A, 9) It is p mold lightguide layer which consists of a Mg dope p mold GaN 0.2 
micrometers 10 p mold optical confinement layer which consists of Mg dope p mold AI0.2Ga0.8N 0.5 
micrometers, 1 1 ) The laminating of the nitride semi-conductor is carried out for p mold contact layer 
which consists of a Mg dope p mold GaN by 0.5-micrometer thickness. 

[0024] 1) Semi-conductor substrates, such as sapphire which makes a principal plane the Rth page 
besides a sapphire C side and the Ath page, other insulating substrates like a spinel (MgA 1204) and 
SiC (6H, 4H, and 3C are included), ZnS and ZnO, GaAs, and GaN, can also be used for a substrate. 
[0025] 2) AIN, GaN, AIGaN, etc. are 900 degrees C or less in temperature, and a buffer layer can grow 
by hundreds of A thickness from 10A of thickness numbers. In order that this buffer layer may ease 
number of shape of grid non-** of a substrate and a nitride semi-conductor, it is formed, but in case a 
substrate with the near number of the shape of a substrate and a grid which carried out lattice matching 
to the nitride semi-conductor etc. is used, it is also possible to omit by the growth approach of a nitride 
semi-conductor etc. 

[0026] 3) n mold contact layer is a layer which forms n electrode and pours in an electron, by being able 
to constitute from InXAIYGa1-X-YN (0 <=X, 0<=Y, X+Y<=1), and constituting from GaN, AIGaN, and GaN 
that doped Si also in it especially, a layer with high carrier concentration is obtained, and n electrode 
and desirable ohmic contact are acquired. The ohmic contact with metals, such as A1, Ti, W, Cu, Zn, Sn, 
and In, or an alloy desirable as an ingredient of n electrode is acquired. Although especially the thickness 
of frf mold contact layer is not specified, it is desirable to make it grow up by 0.5 micrometers-- about 5 
micrometers. 1 
[0027] 4) The nitride semi-conductor of n mold containing In, and by making it grow up by InGaN 
preferably, it becomes possible to make it grow up with a thick film of a crack prevention Jayer, as a 
crack does not go into the optical confinement layer as an n mold cladding layer grown up into a degree, 
and it is very desirable. As for a crack prevention layer, it is desirable to make it grow up by thickness 
0.5 micrometers or less more than a 100 ONGU storm. In addition, although this crack prevention layer 
is also omissible depending on the conditions of the growth approach, growth equipment, etc., when 
producing LD, it is desirable to make it grow up. 



•[0028] 5) As for n mold optical confinement layer, it is preferably desirable the nitride semi-conductor of 
n mold which acts as a cladding layer as a carrier confining layer and an optical confinement layer, and 
contains AI, and to grow up AIGaN by thickness (0.1 micrometers or more and 2 micrometers or less). 
[0029] 6) As for n mold lightguide layer, it is desirable to act as a cladding layer as a lightguide layer, and 
to grow up GaN or InGaN by thickness (50A or more and 0.5 micrometers or less). 
[0030] 7) The well layer of a barrier layer which constitutes so that the well layer which consists of a 
nitride semi-conductor containing In may be included, and consists of InGaN of mixed crystal preferably 
is desirable. Since the object with sufficient crystallinity of 4 yuan of 3 yuan is obtained compared with 
the thing of mixed crystal, the radiant power output of InGaN of mixed crystal improves. It considers as 
the multiplex quantum well structure (MQW:Multi-quantum-well) which carried out the laminating of the 
well layer which consists a barrier layer of InGaN preferably especially also in it, and the barrier layer 
which consists of a nitride semi-conductor with larger band GYABBU than a well layer, a barrier layer — 
the same — InX'Ga1-X'N (0 <=X ? <1, X' <X) of 3 yuan mixed crystal — desirable — well + obstruction + 
well + ... a laminating is carried out and MQW is constituted so that it may become a 10 obstruction + 
well (the reverse — even when — good). Thus, if a barrier layer is set to MQW which carried out the 
laminating of the InGaN, high power LD for about 365nm - 660nm is realizable by luminescence between 
quantum level. Possibility that there is an ununiformity of In presentation in an InGaN well layer in this 
quantum well structure, the larger InGaN potential bottom of In presentation is formed, and the quantum 
box is formed is size. In this case, it is oscillating as quantum box laser. 

[0031] 8) Although the cap layer was used as p mold in the example, since thickness is thin, it is good 
also as an i mold with which n mold impurity was doped and the carrier was compensated, this — a cap 

— a layer — a barrier layer — touching — n — type — a layer — a side — you may form — the time 

— thickness — 0.1 — micrometer — less than — further — desirable — 0.05 — micrometer (500A) — 
the following — most — desirable — 300 — A — less than — adjusting — things — being desirable . In 
addition, when forming in a n layer side, it cannot be overemphasized that the conductivity type is used 
as n mold or i mold, although omitting is also possible, by forming, the output of a laser component boils 
a cap layer markedly, and improves. 

[0032] 9) It is desirable for p mold lightguide layer to act as a p mold cladding layer as a lightguide layer, 
and to grow up GaN and InGaN by thickness (50A or more and 0.5 micrometers or less) as well as n 
mold lightguide layer. Moreover, this layer acts also as a buffer layer at the time of growing up p mold 
optical confinement layer 7. 

[0033] 10) As for p mold optical confinement layer, it is desirable the nitride semi-conductor which acts 
as a cladding layer as a carrier confining layer and an optical confinement layer, and contains AI as well 
as n mold optical confinement layer 4, and to grow up AIGaN by thickness (0.5 micrometers or more and 
2 micrometers or less) preferably. 

[0034] 1 1) p mold contact layer can be constituted from p mold InXAIYGa1-X-YN (0 <=X, 0<=Y, 
X+Y<=1), and if it is InGaN, GaN, and the p mold GaN that doped Mg also in it especially, p type layer 
with the highest carrier concentration is obtained, p electrode and good ohmic contact are acquired, and 
it can reduce a threshold current. OMIKKU is easy to obtain a metal or alloys with a comparatively high 
work function, such as nickel, Pd, Ir, Rh, Pt, Ag, and Au, as an ingredient of p electrode. 
[0035] Hereafter, the laser component of this invention is explained with reference to drawing 4 and 
drawing 5 . After carrying out the laminating of the nitride semi-conductor layer on silicon on sapphire, 
the mask of a predetermined configuration is formed in the front face of p mold contact layer of the 
maximum upper layer, and it etches until the flat surface of n mold contact layer is exposed with RIE 
(reactive ion etching) equipment. The nitride semi-conductor layer the laminating is carried out [ the 
layer ] by this etching above n mold contact layer is exposed in the stripe configuration which has the 
stripe width of face which is 50 micrometers. 

[0036] Next, a mask is formed in the whole surface of exposed n mold contact layer, and a part of p 
moldrcfchtact layer of the shape of a stripe of the maximum upper layer, p mold contact layered p mold 
optical confinement layer are etched by stripe width of face of 2 micrometers, and it considers 1 as a 
ridge configuration, p mold contact layer of the shape of a stripe of 2-micrometer width of face which 
shoukkform the flat surface and p electrode of n mold contact layer of the shape of a stripe which 
should form n electrode according to these etching processes is exposed. 

[0037] After exposing p and a n car contact layer, the mask of a predetermined configuration is formed 
in n mold contact layer, and it forms in a configuration as shows n electrode which contains Ti and 
aluminum in n mold contact layer to drayyjng 4 . On the other hand, p electrode which contains nickel 
and Au also all over the flat surface of p mold contact layer with a stripe width of face of 2 micrometers 



• is formed. 

[0038] The continuous insulator layer which consists of Si02 is formed in the whole surface of the 
nitride semi-conductor layer exposed after electrode formation and to an electrode side, and an 
electrode surface with a CVD method. 

[0039] After insulator layer formation, the insulator layer on p and a n car ohmic electrode is removed 
partially, a contact hole is formed, and it forms in a configuration as shows the pad electrode containing 
Au and nickel to d rawing 4 through an insulator layer. 

[0040] The wafer produced as mentioned above is cut in the shape of a bar in a direction perpendicular 
to a stripe-like electrode, and after grinding a cutting plane and creating an parallel mirror, the dielectric 
multilayers which become an parallel mirror from Si02 and Ti02 are formed. After cutting a bar and 
considering as laser CHIBBU in a direction parallel to an electrode finally, carry out die bond of the chip 
to a heat sink, and wire bonding is carried out to a pad electrode and n electrode in a location as shown 
in drawing 4 , respectively. When laser oscillation was tried in ordinary temperature, as compared with 
the laser component which carried out wire bonding to one pad electrode in right above [ of p 
electrode ], and one n electrode, respectively, the life improved twice [ about ] and Vf at the time of an 
oscillation also fell 50% or more. 
[0041] 

[Effect of the Invention] With the conventional infrared rays and the semiconductor laser component of 
red luminescence, p and n two electrodes are taken out from a substrate and semi-conductor layer side, 
respectively. Since the calorific value by the side of a semi-conductor layer is large especially in the 
case of a laser component, direct bonding of the electrode by the side of a semi-conductor layer is 
carried out to a heat sink through conductive paste. With this structure, since the heat dissipation 
nature of a barrier layer is good, there is little degradation of the component itself. However, since 
current development of the semiconductor material which carries out lattice matching to a substrate is 
not carried out in the case of the nitride semiconductor laser component, a nitride semi-conductor 
grows from the same field side on the substrate which has not carried out lattice matching, and the 
many are made into the structure where n electrode and p electrode were taken out, respectively, from 
the nitride semi-conductor layer in the same side side. The nitride semi-conductor which is growing on 
the substrate which has not carried out lattice matching has the very large distortion of a crystal. With 
the structure in which between semi-conductor layers is carrying out the heterojunction, a big distortion 
has occurred in the barrier layer inserted at the cladding layer like terrorism structure to the double 
applied to especially a laser component. When a substrate does not carry out lattice matching of the 
laser component of this invention to a nitride semi-conductor in this way but it carries out wire bonding 
to the laser component which has two kinds of electrodes in the same field side, it is very effective for 
making small distortion concerning the waveguide field currently oscillated in the minute field in a barrier 
layer, especially a barrier layer, and prolonging the life of a component. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The type section Fig. showing the structure of the laser component concerning one example 
of this invention. 

[Drawing 2] The type section Fig. showing the structure of the laser component concerning other 
examples of this invention. 

[Drawing 3] The type section Fig. showing the structure of the laser component concerning other 
examples of this invention. 

[ Drawing 4] The top view showing the structure of the laser component concerning other examples of 
this invention. 

[Drawing 5] The type section Fig. showing the structure of the laser component of drawing 4 . 
[Drawing 6] The type section Fig. showing the structure of the conventional nitride semiconductor laser 
component. 

[Description of Notations] 

1 .... Substrate 

2 .... n mold contact layer 

3 .... n mold cladding layer 

4 .... Barrier layer 

5 .... p mold cladding layer 

6 .... p mold contact layer 

10 .... p electrode 

1 1 .... n electrode 
20 .... Pad electrode 
30 .... Insulator layer 
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